Introduction: Due to the pathogenetic association between erectile disorders and cardiovascular diseases, cardiologists consult many patients with erectile dysfunction (ED). The aim of the study was to evaluate sexual function in patients with coronary heart disease (CHD) and the use of sexual knowledge in cardiology practice, both current use and that expected by patients. Material and methods: One thousand one hundred and thirty-six patients (average age: 60.73 ±9.20) underwent a dedicated survey which encompassed demographic data and the presence of modifiable ED risk factors. The presence of ED was assessed using the International Index of Erectile Function (IIEF-5) Questionnaire. Results: Sexual problems were discussed by cardiologists with 45 (3.96%) patients. The frequency of initiating the topic was significantly associated with the respondents' education level (p = 0.0031); however, it was not associated with the patients' age, duration of CHD, presence of ED, or modifiable risk factors. Four hundred and sixteen (36.62%) respondents indicated that they expect their cardiologist to take an interest in their ED. Nine hundred and twenty-six (81.51%) patients claimed good sexual function to be important or very important to them. Attitude to sexual function was significantly associated with age (p < 0.0001), duration of CHD (p = 0.0018), education (p = 0.0011), presence of ED (p = 0.0041), diabetes (p = 0.0283) and hyperlipidaemia (p = 0.0014). Conclusions: The low frequency with which cardiologists initiate the topic of ED is in contrast to the expectations of patients with CHD. The majority of these patients regard good sexual maintenance as an important part of their life.
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Introduction
According to the definition of the National Health Institute Consensus Panel on Impotence, erectile dysfunction (ED) is characterised by a permanent inability to attain and/or maintain erection of the penis sufficient to permit satisfactory sexual intercourse [1] . The pathophysiological mechanism of ED may have a psychological, neurological, hormonal, vascular, cavernosal, or combined character [2] . However, in recent years particular attention has been paid to the coexistence of ED and cardiovascular diseases. The National Institutes of Health Consensus Panel on Impotence stated that "most of the medical disorders associated with ED appear to affect the arterial system". They especially affect men over 50 years of age. In this group, up to 40% of ED cases are associated with vascular disorders [1] . This stems from the pathophysiology of these two disorders. Both originate from many common risk factors affecting the endothelium which cause the progression of atherosclerosis and the beginnings of ED [3] [4] [5] [6] . The association between these disorders translates into a significant percentage of cardiac patients who also suffer from ED. A cardiologist's competence and skills may significantly improve the quality of life of such patients [7] .
The aim of the study was to assess the importance of good sexual function to patients with CHD and the current use and patient-expected use of sexual knowledge in cardiology practice.
Material and methods
A group of 1136 patients from five centres was analysed. All patients were being treated for coronary heart disease (CHD) and were undergoing cardiac rehabilitation. All subjects gave informed consent for participation in the study.
Patients underwent a dedicated survey which included closed-ended questions regarding demographic data, presence of modifiable risk factors of ED (smoking, hypertension, hyperlipidaemia, diabetes, excessive body mass, low physical activity), and presence of ED symptoms. Moreover, the survey encompassed questions regarding initiation of the topic of ED by cardiologists, respondents' expectations about ED-initiated conversations by cardiologists, and the importance of good sexual function to the patient. An analysis of the intensity of physical activity was carried out using a questionnaire modelled on the Framingham questionnaire [8] . Duration of physical activity was estimated with an accuracy of up to one quarter of an hour. The minimum level of physical activity appropriate in prevention of cardiovascular diseases was set at the value of energy expenditure equal to 1000 kcal per week [9] .
The presence of ED was assessed using a shortened version of the IIEF-5 [10] . Sexual intercourse during which a patient was not able to have and maintain an erection suitable for intercourse after treatment with phosphodiesterase type 5 (PDE-5) inhibitors was evaluated. Patients with ED occurring because of surgical treatment of prostatic hyperplasia or prostate cancer were excluded from the study.
The study was conducted after obtaining approval from the Commission of Bioethics at Wroclaw Medical University (KB -433/2010) in the framework of the PREVANDRO project and served as an introduction to targeted cardiosexology education. Educational activities were performed using a Power Point presentation, printed materials (leaflets, IIEF-5 questionnaire), and an internet website. The education was carried out in the years 2012-2015 and has covered, to date, 5237 patients.
Statistical analysis
For comparisons between groups of variables with a normal distribution, Student's t-test for independent variables was used. Linear relationships between those variables were examined, and Pearson's correlation coefficient was calculated. For comparison between groups of variables with a distribution other than normal, the Mann-Whitney U test was used. In those cases, relationships were analysed using Pearson's correlation coefficient. In simple comparisons of dichotomous variables, the χ 2 test (with Yates' correction for continuity for 2 × 2 contingency tables) was used. In analysis of the influence of many factors on respondents' knowledge, logistic regression was used. The significance of a particular predictor's influence was expressed by the probability level associated with the Wald χ 2 distribution. The calculated odds ratio described the strength of influence of the examined parameter on the final result.
In all performed tests, a probability (p) value less than 0.05 was considered statistically significant. Statistical analysis was carried out using Statistica software v 10 (StatSoft, Oklahoma, USA).
Results
One thousand one hundred and thirty-six questionnaires were analysed. Clinical characteristics of the study group are presented in Table I . In the analysed group of patients, cardiologists initiated a discussion about ED with 45 patients (3.96% of the study group). Eight of these patients (0.07%) had already started on therapy with PDE-5 inhibitors. Distribution of education level and presence of modifiable cardiovascular disease (CVD) risk factors of ED among survey respondents is presented in Table II .
Frequency of cardiologists addressing the issue of sexual function is correlated with a patient's education and does not depend on the presence of modifiable CVD risk factors. Moreover, the total analysis of all CVD risk factors including the influence of age and level of education did not reveal significantly greater frequency of addressing the topic of ED when analysed together with any combination of risk factors, age, or level of education of respondents.
In the analysed group of patients, 488 (42.96%) people claimed good sexual function to be very important to them, while 438 (38.56%) claimed it to be important. One hundred and fifty-four (13.56%) claimed it to be neither important or unimportant, and 56 (4.93%) responders claimed sexual function to be unimportant to them. Attitude to sexual function was negatively correlated with age. Sexual performance was very important for patients with an average age of 58.45 ±8.65 years old, important 61 ±8.81; neither important nor unimportant 63.34 ±9.38, and unimportant 67.52 ±10.38. The correlation coefficient was -0.236 (p < 0.0001). This indicates that sexual function is much more important for younger men.
Attitude to good sexual function was significantly correlated with the time from diagnosis of CHD (R = -0.0924; p = 0.0018), the level of education (R = -0.0962; p = 0.0011), and the presence of ED. Attitude to good sexual function, by presence of ED and modifiable CVD risk factors, is presented in Table III .
Among individually assessed modifiable CVD risk factors, attitude to sexual function was significantly associated with the presence of diabetes and hyperlipidaemia. The presence of hyperlipidaemia significantly increased the importance placed on sexual function, while the presence of diabetes decreased it. The presence of the remaining risk factors was not significantly related to attitude regarding sexual function.
Combined analysis of all modifiable risk factors additionally includes influence of age and level of education of the respondents. It reveals a statistically significant correlation between attitude to good sexual function and cigarette smoking in patients with vocational education (p = 0.0292). A significant correlation between attitude to good sexual function and health-promoting physical activity was found in patients having a university degree (p = 0.01710).
In the analysed group of patients, 228 (20.07%) of them did not want to discuss the issue of their sexual function with a doctor, 279 (24.56%) patients had no opinion, 213 (18.75%) patients wanted these issues to be addressed by a doctor other than a cardiologist, and 414 (36.62%) patients indicated that they would like their cardiologist to be interested in the presence of ED.
The average age of patients who expected their cardiologist to show interest in their sexual health does not differ significantly from the average age of patients who did not expect their doctor to take interest (60.43 ±8.80 vs. 60.89 ±9.42; p = 0.4200).
The average time from diagnosis of CHD in the group of patients expecting a cardiologist's interest in their sexual health is not significantly different from the average time from diagnosis of CHD in the group of patients who do not expect a cardiologist's interest in their sexual problems (3.90 ±6.48 years vs. 3.91 ±5.60 years; p = 0.9764).
The level of education of the respondents is significantly associated with patients' expectations of the interest in their sexual health from cardiologists. Table IV shows patient expectation distribution by the presence of erectile disorders, education level, and the presence of modifiable CVD risk factors.
In the total study group, the presence of ED does not significantly influence the expectation of the topic of sexual function being addressed by cardiologists. Including age and education level of respondents in the analysis reveals the fact that 
Discussion
Results of epidemiological studies conducted until now clearly indicate an association between ED and CHD [11] . The knowledge of this association, its role in the pathogenesis of both of these disorders, and the risk factors which are important for inducing atherosclerosis indicate the great usefulness of ED assessment, as ED is regarded as an early marker of atheromatosis in a wide population of men [12, 13] . Interest in the presence [17] . Also the analysis performed by Kloner et al. revealed that most of men had not previously discussed the topic with their cardiologist [18] . In the CHARMS study, up to 66% of the respondents claimed that they had never talked about sexual problems during a medical visit [19] . Similar results of doctors' interest in the sexual function of their patients are reported by the doctors themselves. Nicolai et al., who surveyed 414 cardiolo- gists, found that 16% of them discussed sexual problems during their patients' visits, and as many as 70% rarely or never advised patients who have suffered a myocardial infarction to resume sexual activity [20] . Only Roth et al., who conducted a telephone survey on a group of 379 specialists, reported that among the cardiologists, 77% declared personal engagement in managing patients with sexual function disorders. However, as many as 74% of the doctors underestimated the frequency (as published in the medical literature) of ED in patients in general and among cardiac patients [21] . In the present study only 0.70% of patients received PDE-5, which is safe and available. This seems to prove a lack of cardiologists' interest in this group of drugs [14] . The basis for ED prevention is the identification of modifiable risk factors of CVD [22] . Considering that none of the analysed risk factors significantly influenced the degree of a cardiologist's interest in sexual function of his patients except for a patient's level of education, it indicates a greater ease of asking well-educated patients about sexual problems, which are regarded as difficult and intimate. Despite the recognised negative influence of age on the risk of ED, in our study, this factor did not significantly determine cardiologists' interest in sexual function of patients with CHD. Duration of CHD treatment translates into multiplicity of cardiology visits and potentially increases opportunities to discuss ED. However, this factor did not significantly impact the frequency of bringing up the topic either.
Perception of sexual function by patients with CHD is important as it influences progress of the disease. In the study group, good sexual function was important or very important for 81.51% of respondents and unimportant for 4.93%. It was negatively correlated with age, indicating greater interest of younger men in this aspect of life, and significantly positively correlated with the level of education, indicating greater interest of well-educated men in sexual function. The above-mentioned correlation may arise from a greater openness and better knowledge of the importance of intimate life for well-being presented by younger people with a higher level of education. In the CHARMS study, a lack of interest in sex was reported by 10% of patients [17] .
The presence of ED and duration of treatment of CHD are factors which significantly determined the attitude towards sexual function in our study. This indicates greater importance of sexual function for respondents who have been suffering from CHD longer and are affected by ED. In the present study, diabetes and hyperlipidaemia significantly impact the attitude towards sexual function. In hyperlipidaemia, the presence of this disorder increases the importance of sexual function, while the presence of in diabetes negatively influenced the attitude towards sexual function. ED begins in diabetic patients even about 10-15 years earlier than in the general population and limits the possibility of conducting satisfying sexual activity. This fact may lead over time to acceptance of the condition by diabetic patients and may result in less attention to good sexual performance [23] . Patients' expectations from cardiologists seem to be crucial for the treatment of CHD and its comorbidities. In the analysed group, 55.37% of respondents wished their doctor to show an interest in their sexual function, but the percentage of patients who wanted this issue to be addressed during cardiology visits was already about 18.75% smaller. Lack of knowledge about associations between ED and CVD in a wide population of patients results in excluding cardiologists from the group of doctors who are able to help the patient when ED occurs.
In the present study the percentage of patients awaiting a cardiologist's advice was much lower than in the study performed by Nicolai et al., where up to 88% of men declared that they would like to discuss sexual function with their cardiologist and would feel comfortable discussing sexual health. Forty-six percent of them would like to discuss possibilities of improving sexual function with their cardiologist [24] . In Byrne's study, up to 63% of the respondents wanted these issues to be addressed [19] . The aforesaid results prove a lower level of openness in discussing issues of ED among patients with CHD from the study group.
In our study, patient expectations related to sexual function are significantly associated with their level of education. The seeming lack of correlation between a patient's expectation of the cardiologist addressing the topic of sexual function and the age of a patient may, despite that lack, imply that all patients should be asked about ED including the elderly. Decreasing sexual function with age may incorrectly classify older patients as less interested in sexual health. This rule, however, should not limit cardiologists' willingness to open a discussion on sexual issues with such patients. Patients' expectations are not influenced by duration of CHD. Length of being treated for CHD should not be considered as a factor limiting a cardiologist's interest in the sexual health of their patients.
Overall, the presence of ED does not influence patients' expectations, despite high interest in sexual health declared in this group. The reason lies in the lack of knowledge of treatment possibilities, and the lack of awareness that sexual problems can be addressed by a cardiologist, who is not generally considered a specialist in sexual health. The presence of ED increases these expectations; however, they are limited to younger and better-educated respondents. Greater openness and awareness created by education enable patients to make enquiries and direct expectations to cardiologists, who should actively participate in the struggle for good sexual health in patients suffering from CHD. Hypertension and hyperlipidaemia were linked with higher expectations of cardiologists' interest in patients' sexual health. In hyperlipidaemia, this may result from frequent presentation of the negative influence of elevated cholesterol concentrations on sexual function highlighted in health campaigns. In hypertension, patients' concern arises from possible side-effects of CHD treatments described in drug leaflets, particularly second-generation b-adrenoceptor antagonists [12] .
Other CVD risk factors occurring in a considerable percentage of patients did not significantly determine patients' expectations of cardiologists. This confirms the fact that the level of knowledge of the harmful influence of modifiable CVD risk factors on sexual health in men in a wide population of patients is still unsatisfactory. The abovesaid fact is also highlighted in other works [25] .
The results presented in our analysis are in line with Jackson's findings on incomplete use of knowledge of the association between ED and CHD in everyday cardiology practice [26] . This problem related to both patients who were treated in cardiology departments for the first manifestation of CHD and those who suffered from chronic disease and were under long-term cardiac supervision. A cardiologist is a competent specialist who can assess individual exercise tolerance, estimate the risk arising from sexual activity, and recommend proper pharmacologic treatment for ED. However, such competencies were applied only in regard to a small percentage of patients [14] . Low engagement of cardiologists and low use of their knowledge of ED is an important finding of this study. This fact should act as a stimulus to broaden cardiologists' education, aiming to improve care of the sexual health of patients with CHD. Much attention is also needed to broaden cardiac sexual education directed at a wider population of men.
In conclusion, cardiologists rarely address the presence of modifiable risk factors as well as sexual function problems, which are in contrast with the expectations of patients with CHD. Application of the knowledge of the association between modifiable CVD risk factors and ED in medical practice is insufficient. It requires broadening their education on a variety of aspects of cardiosexology.
The study revealed a relatively small number of patients (n = 45) who talked about their sexual health with a cardiologist in comparison to the total number of studied patients. Therefore further research is required. The small group of patients with CHD treated with PDE-5 inhibitors limited further analyses on their application patterns.
